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^ The invention concerns the loading of computer programs into 
a memory of a portable object, and particularly into a memory of 
a chip card. 

Chip cards are portable objects constituted by a card body 
and a chip. 

The chip comprises an integrated circuit on the surface of a 
silicon substrate, said circuit specifically defining storage 
areas of the chip and a microcontroller part that handles, in 
particular, the management of the data among the various storage 
areas . 

This chip, whether or not it is carried in an electronic 
module, is integrated into the card body and communicates with 
the outside world by means of electrical contacts or an antenna. 
Depending on its mode of communication, the card is said to be 
contact or non-contact, it being understood that there are so- 
called combined cards capable of communicating in both 
communication modes, with or without contact. 

Conventionally, chip cards are used in applications in which 
they identify their holder and allow said holder, for example, to 
obtain a right, such as a right to access services or perform 
transactions . 

Access to services sometimes requires a computer program to 
be loaded into a memory of the card. 

However, these computer programs are increasing in size, 
currently reaching 8 KB and expected to reach 64 KB in the near 
future . 

The throughput rate of the microcontroller of the card and 
the write time of the memories do not allow the instantaneous 
loading of large programs. 

For example, the loading time of an 8-KB program into a non- 
contact card from a transmitting device is on the order of one 
minute, which is much too long to allow the loading of a program 
in the average time during which the card is in the effective 



electromagnetic field of said transmitting device, particularly 
given the fact that this device must handle a plurality of cards, 
as well as potential collisions between said cards. 

In practice, the loading is then interrupted, and it is 
necessary to wait for the time spent in the field of another 
transmitting device to be long enough for the successful loading 
of the program in its entirety. 
& #^Thus, given the above, one problem that the invention 

proposes to solve is to allow the loading of a program without 
10 the loading time constraints that currently affect the successful 
loading of said program. 

With respect to this problem, the subject of the proposed 
solution of the invention is a method for loading computer 
programs into a memory of a portable memory object having a 
ify contactless operating mode, particularly a chip card, from one or 
more transmitting devices EMI , EM j , EMp, p being a 

r|j whole number greater than or equal to 1, characterized in that it 
£n comprises the following steps in which: 

T\ - the computer program is divided into n blocks BLK1, 

20 BLKi, BLKn, n being a whole number greater than 1; 

~ a piece of information I(n) indicating the number n of 
blocks to be loaded is transmitted to the portable object; 

- the blocks BLKI, BLKi, BLKn are loaded without 
contact into a memory of the portable object; 

25 - the loading of the blocks BLKI, BLKi, BLKn is 

interrupted during the loading of a block; 

- the loading of the blocks is resumed; and 

- each block BLKi loaded is counted in the portable object. 
Advantageously, the method of the invention also comprises 

30 the following steps, in which: the loading of the blocks is 

interrupted during the loading of a block BLKi; the loading of 
the blocks is resumed with the block BLKi; means FLG in the 
portable object indicate to a transmitting device EMj the loading 
state FLG = Y or nonloading state FLG = N, of the portable 

35 object; and prior to the resumption of the loading of the block 



BLKi, the loading or nonloading state of the portable object is 
verified . 



CA^The invention will be better understood through the reading 
of the non-limiting description below. 

The method of the invention applies to portable memory 
objects, and preferably to chip cards whose format and properties 
are defined in the standards ISO 78-10 and 78-16, whose contents 
are incorporated into the present specification by reference, or 
more preferably, applies to such cards having a contactless 
operating mode, possibly in addition to a conventional contact 
operating mode, said cards being characterized in the standard 
ISO 14443. 

Non-contact chip cards have an integrated circuit in a 
silicon substrate, the circuit and substrate assembly 
constituting the chip, said chip being integrated into an 
electronic module that is itself integrated into a card body, or 
integrated directly into said card body. 

The integrated circuit defines various memories of the chip, 
including at least one volatile memory RAM and at least one 
nonvolatile memory ROM, this nonvolatile memory or any of the 
nonvolatile memories being, as necessary, an electrically 
erasable programmable memory EEPROM, or a memory of the Flash 
type PROM. Furthermore, this integrated circuit defines a central 
processor CPU or microcontroller, said central processor 
handling, in particular, the management of the data among the 
various memories, via an address bus and a data bus, said 
management being timed by clock cycles. 

The invention is for loading a computer program PRG into one 
of the memories of the card, and particularly into a nonvolatile 
EEPROM type memory of said card. 

Such a program PRG is a set of computer data, defining for 
example a set of instructions executable by the card. This is the 
case for application programs written in high-level languages of 
the Java type, known as applets. In one example, these are 
programs that allow access to services, as in the case of an ATM 




card, or a program that allows the card to perform electronic 
purse applications. The size of the programs PRG can vary. 
However, the invention is particularly advantageous in the case 
of programs of large size, on the order of or greater than 2 KB, 
for example 8 KB or even 64 KB, whose total practical loading 
time is greater than 5 seconds. 

In the exemplary embodiment described in the present 
description, the program PRG is loaded into the memory EEPROM of 
the card, from one or more transmitting readers EMI, EM j , 

EMp, p being a natural whole number greater than or equal to 
1, each transmitting device EM j having a copy of the program or 
being capable of obtaining such a copy from an associated server, 
under the control of an operator. 

For its loading, the program PRG is divided, according to 
the invention, into n blocks BLK1, BLKi, . .., BLKn, n being 

a natural whole number strictly greater than 1, all of the blocks 
BLKi advantageously having a similar size, preferably on the 
order of the memory space RAM reserved as a write buffer and 
called a buffer memory. 

For example, a 2-KB computer program can be divided into 
eight blocks BLKI, BLK8 of about 256 bytes each. 

The card may or may not be in a loading state, i.e., a state 
in which it is waiting for the program PRG to be loaded. 

When the card is in the loading state, a storage area FLG of 
the card, located in the memory EEPROM, is written with a datum, 
for example binary, indicating said loading state FLG = Y. 
Otherwise, FLG = N. 

When the card enters the effective electromagnetic 
communication field of a transmitting device EMI, a contactless 
dialog is established between said card and said transmitting 
device EMI, during which dialog the loading state of the card is 
verified, or changed if a loading decision is made while the card 
is initially in the non-loading state FLG = N. 

If FLG - Y and if the loading of the program PRG has not 
started, a piece of information (In) indicating the number n of 



blocks BLKi that the card should receive is transmitted by the 
transmitter EMI to said card. 

This indication I (n) is received by the card, particularly 
with the block BLKI, the set of I (n) and BLK 1 first being stored 
in the buffer memory of the card, then retrieved by the central 
processor, which stores the indication I (n) , or an indication 
I'(n) derived from this indication I (n) , in a storage area COUNT 
serving as a counter. Likewise, the block BLKI is stored in the 
nonvolatile memory EEPROM at a given address, for example ADD1 . 
When this block BLKI is stored at this address ADD1 , the counting 
memory COUNT is decremented to COUNT = n-1, indicating that there 
are n-1 blocks remaining to be loaded. 

If the dialog between the transmitting device EMI and the 
card is not interrupted, the block BLK2 is received, stored in 
buffer memory, then in EEPROM at the address ADD2, specifically 
following ADD1, and the counter COUNT is then decremented again 
to COUNT = n-2. The same thing is done for each of the blocks 
BLKi up to BLKn. 

However, if the dialog between the transmitting device EMI 
and the card is interrupted, for example in the case where the 
card leaves the effective electromagnetic field of the 
transmitter EMI, the loading of a block BLKi is interrupted, 
while the card is still in the loading state FLG = Y. 

It is then necessary for the card to enter the field of a 
new transmitter EM j , which also has a copy of the program PRG 
divided into blocks BLKI, BLKi, ...BLKn, in order for the 

loading to resume, or for the card to re-enter the field of the 
transmitter EMI. This new transmitter EMj can be the transmitter 
EMI . 

EMj then interrogates the card, asking it if it is in a 
loading state. The card responds that this is in fact the case, 
based on the indication FLG = Y . 

EMj then interrogates the card on the number of blocks 
loaded. The card responds that i-1 blocks have been loaded, based 
on the fact that COUNT = i-1. 



The loading then resumes, with this new transmitter EMj , 
with the block BLKi and continues up to the block BLKn, unless a 
new interruption makes it necessary for the card to enter the 
field of a new transmitter EMj . 
5 When the block BLKn is loaded, the counter is at zero COUNT 

= 0, and the card is then placed in the non-loading state FLG = 
N. 

Thus, no matter what the length of the program PRG to be 
loaded, a loading in blocks BLKi coupled with a counting of the 
10 blocks loaded makes it possible, particularly in the case of non- 
contact cards, to load an entire program without the 
interruptions of the dialog between the card and the transmitting 
devices requiring a new loading of the program from the start. 
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